Chapter III
lonization and Resonance Potentials for the Elements

When electrons are accelerated through gas or vapors there are,
especially for monatomic gases having a small electron affinity and the
metallic vapors, well-defined critical velocities at which a large transfer
of energy takes place between electrons and atoms. For velocities
below this minimum critical value the collision is elastic, the electron
rebounding from the atom with usually an alteration in its direction
of path but with the same kinetic energy. In general two types of
inelastic collision occur, one in which an outer electron of the atom
undergoes an interorbital transition, and the other in which an outer
electron is completely removed. In the latter case the atom is " simply"
ionized, having a total net charge + e. The potential through which an
electron must fall in order to accumulate just sufficient velocity to
produce the first type of inelastic collision has been termed by Tate and
Foote the resonance potential. The corresponding value for a collision
resulting in ionization is known as the ionization potential. In general
there may be several ionization potentials corresponding to the removal
of 1,2, 3, etc. electrons, but only simple ionization will be considered in
the present section. Experimental evidence has shown that the loss
in kinetic energy of the impacting electron during a collision of the
"resonance" type is equal to the resonance potential, whether the
initial energy be exactly equal to or greater than that corresponding
to the resonance potential. Whether or not this be true in the case of
ionization remains to be demonstrated, for it is possible that the ejected
electron may leave the atom with any velocity whatever, depending
upon the nature of the impact.

Since energy is abstracted from the impacting electron and absorbed
by the atom, the total energy of the atom, following a collision, is in-
creased by an amount equivalent to either the resonance or ionization
potential. When the atom subsequently returns to its normal state this
energy is emitted in the form of radiation. In the case of ionization the
electron may return by a variety of interorbital transitions, each resulting
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